Rabbits (Oryctolagus cU/liculus) of non-dwarf (Group A) and dwarf (Group B) strains showing a common clinical sign of head tilt (torticollis) were examined. With 1 exception, all rabbits of group A had otitis and empyema of either one or both middle ears. Pasteurella lIIullocida was iSQlated from pus and from the nose of all but 1 of these rabbits, and on occasion was also isolated from the brain. B}' contrast in all dwarf' rabbits the presence of the protozoan E,,cephalitozoon cUl/iculi was confirmed both histologically and serologically. This parasite did not affect the ears of the animals but rather the central nervous system. We assume that the different exposure to both agents, rather than the degree of susceptibility, was responsible for the differences found between the 2 types of rabbits.
During examination
of spontaneous cases of head tilt in rabbits we obtained evidence to suggest 2 pathological processes with separate aetiology. The authors have collected data from 29 spontaneous cases and 1 experimentally induced case over a period of 2 years: between June 1982 and June 1984. The following reports the results of our pathological. bacteriological and parasitological examinations of 30 rabbits showing the clinical sign of torticollis.
Materials and methods 30 rabbits were examined.
including 19 rabbits of the larger non-dwarf strains (Group A) and 11 dwarf rabbits (Group B). The genetic background was variable but all rabbits originated from Northern Germany (Niedersachsen) . Animals in Group A originated from 4 breeders, were bred as laboratory animals and were fed on a standard pelleted diet. The dwarf rabbits in Group B were kept as pets by different owners and presented to 3 different practitioners as patients. All animals expressed a more or less left/right 'Presented during the 9th Congress of the Small Animal Veterinary Association. Hamburg 19-22 September 1984. majority of the animals reacted to touching with rotational movement around the body length axis.
The animals were killed by cervical dislocation, bled and weighed. Outer and middle ears were examined for ear mites and pus during necropsy. Inner organs and brain were examined histologically. The organs. the nasal mucous membrane and if present, the pus from the ear(s) were examined bacteriologically (Kunstyf, 1983) . Serum was examined for antibodies to Encephali/ozoon cuniculi and Toxoplasma gondii (Waller & Bergquist. 1982) .
Results
Clinical signs appeared to be of no diagnostic vallie in predicting left-or right-sided infection. The 
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laboratory results are presented in Tables 1 and 2. Otitis interna with empyema ( Fig. 4 ) was found in all rabbits of Group A (large strains) which were spontaneously ill (Table 1 ) except for 1 rabbit (A 2) infected experimentally with E. cuniculi (Kunstyf, Lev & Naumann, in preparation) which showed no signs of otitis and no empyema. Ear mites (Psoroptes cuniculi) were found in one ear of this rabbit. In all 18 rabbits with empyema of one (3) or both (15) ears, Pasteurella multocida was isolated from the pus and the nasal mucous membrane.
In 8 of these 18 rabbits, P. multocida was also isolated from the brain. The lungs, heart, and liver of all 30 animals were bacteriologically sterile. 10 of the 11 pet dwarf rabbits showed no otitis ( was only observed histologically. 10 of the 11 dwarf rabbits were seropositive for E. cuniculi. 1 dwarf rabbit (B8) and 1 larger rabbit (A 11) were infected with both agents, P. multocida and, E. cuniculi. None of the 30 rabbits was seropositive for toxoplasmosis.
Discussion
Head tilt (torticollis) in rabbits appears to have two predominant infectious causes; namely pasteurellosis and encephalitozoonosis.
It is obvious that toxoplasmosis, ear mites and trauma play no substantial role in this condition. Genetic factors implicated in dogs showing head tilt (Wegner. 1979; Skerritt, 1983 ) seem unprobable in the rabbit. Affected non-dwarf rabbits were nearly exclusively infected with P. l1Iultocida. Such a P. multocida infection has also been described in humans:
multocida in an elderly female patient suffering from otitis and meningitis.
On the other hand dwarf rabbits which were infected with the protozoan E. cuniculi with the exception of 1 animal (8 8). were Pasteurella-free.
Although it cannot be ruled out that the difference is coincidental, it seems probable that differences in exposure rather than in susceptibility, may be the reason. Whatever its body size, the rabbit Oryctolagus ClIniculus can be inhibited by both agents (see Table I , animals A II and 8 8).
Laboratory rabbits are bred in large breeding units where they have a greater opportunity of becoming infected with P. multocida, the aetiologic agent of 'snuffles' in rabbits. Dwarf rabbits however, are kept as pets and bred under quite different conditions, i.e. individually or in small groups. Waller (1977) . Rabbits showing signs of head tilt caused by central nervou_ system damage from E. cuniculi (Pakes, ] 974) cannot be described as suffering from the 'peripheral vestibular disease' the term used by Pentlarge (1984) for cats.
It should be noted that the nutritional state of all animals was not impaired. Despite the head tilt the rabbits were able to feed well.
Therapeutic possibilities are very limited. With pasteurellosis antibiotics may be effective in the early stages. One practitioner claims to have succeeded in curing torticollis by administrating high doses of antibiotics, vitamins and prednisolone] day after the onset of the clinical signs. Surgical drainage of the inner ear can also be considered a possible treatment.
In contrast, there are no recommended therapeutic measures for encephalitozoonosis. Serological diagnosis can be used to distinguish between the 2 possible aetiologic agents; if the animals are found to be seronegative to E. cuniculi there is a high probability that the aetiologic agent is P. mU/locida. The rapid serological test, carbon immunoassay (Waller & Bergquist, 1982) , proved to be useful and reliable. The single negative result was attributed to a technical failure within the laboratory but it should be noted, that negative results may occur as a result of a weak antibody response (Kunstyf, Lev & Naumann, in preparation). The prognosis of head tilt in the rabbit is not good and the fact that E. cuniculi may be communicable to man (Bywater, ]979) provides an additional reason for euthanasia. 
